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Electrode Protection Device, Spot-Welding Tool and Resistance- 
Welding Method 

The invention relates to a device for the protection of an 
electrode during the resistance welding of workpieces, particu- 
larly metal sheets, including a strip placed over the electrode, 
preferably in a manner displaceable relative to the same, as 
well as a spot-welding tool for the resistance-welding of work- 
pieces, particularly metal sheets, including at least one elec- 
trode as well as an optional winding mechanism for winding and 
unwinding a strip for the protection of said at least one elec- 
trode. Furthermore, the invention relates to a resistance-weld- 
ing method by which two workpieces, particularly metal sheets, 
are welded with each other by the aid of spot-welding tools, 
wherein at least two electrodes are pressed against each other 
and powered with energy with the workpieces, particularly metal 
sheets, being interposed. 

At present, metal sheets or other workpieces made of alumin- 
um alloys and magnesium as well as galvanized or coated steel 
sheets - partially in high-strength quality - are used to an in- 
creasing extent, for instance, in body-making. Apart from ad- 
vantages like weight saving and good corrosion resistance, these 
materials or their coatings cause problems during joining by 
spot-welding. Above all, the tool life quantity of the spot- 
welding electrodes employed, which is strongly reduced as com- 
pared to that of blank steel sheets, has adverse effects. The 
high wear of the electrodes involves high costs due to the fre- 
quent reworking of the electrode contact surfaces and the fre- 
quent electrode exchanges resulting therefrom as well as a 
reduced welding quality, particularly prior to an electrode re- 
working process or prior to an electrode exchange. 

For the protection of spot-welding electrodes from contamin- 
ation or an electrode pick-up by the workpiece to be welded, it 
is known to insert a metal film in strip-form between the elec- 
trode and the workpiece. In order to ensure safe strip feeding, 
it is in fact necessary to prevent any adherence of the strip to 
the electrode contact surface. 

In this respect, a device for the protection of electrodes 
during spot-welding is known from EP 0 830 915 Bl, in which a 
strip is drawn by the aid of an unwinding mechanism over the 
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electrode to be protected. The strip consists essentially of a 
copper-nickel alloy, or pure nickel, and has a thickness of 0.02 
to 0.05 mm. In order to ensure an extended tool life quantity, 
the electrode and, in particular, the electrode cap is coated 
with silver, or a silver metal-oxide, or provided with an appro- 
priate insert. 

Furthermore, a strip for the protection of an electrode in a 
resistance-welding method is known from US 5 552 573 A, in which 
the strip is comprised of a base material to which one layer is 
each applied on either side, wherein the layers may be made of 
the same or different materials. The base material has a thick- 
ness of 0.02 to 1 mm and is comprised of iron, steel, copper or 
a copper alloy. The layers applied have thicknesses ranging from 
1 pm to 100 Jim and may be comprised of nickel, titanium, niobi- 
um, molybdenum, tungsten, chromium, cobalt or alloys thereof. 
Such strips have the drawback of involving extremely high pro- 
duction expenditures due to coating or alloying, which lead to 
extremely high costs in the production of such strips. Another 
very important disadvantage resides in the fact that a plurality 
of combinations of the most different materials may be envisaged 
such that a demanding and expensive storage of such combination 
strips for the most different applications is necessary, because 
the user has no way to compose the different combinations on his 
own . 

An application of strips for the protection of electrodes in 
spot-welding methods are further known from DE 197 54 54 6 CI, JP 
10 029 071 A, JP 08 118 037 A, JP 04 322 886 A or JP 05 192 774 
A. There, the strip, which is supplied and discharged via a 
winding mechanism, is positioned in the spot-welding tools above 
the electrode as a protection means against contacting of the 
electrode and the workpiece or structural component, so that the 
strip will come to lie on the workpiece or structural component 
in a spot-welding process. 

In the methods according to DE 197 54 546 CI and JP 04 322 
886 A, it is disadvantageous that the strip is drawn over the 
electrode during conveyance, thus causing a high electrode wear 
on account of the friction occurring between the electrode and 
the strip. 

The methods according to JP 10 029 071 A and JP 08 118 037 A 
involve the disadvantage that a highly complex structure is re- 
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quired for the conveyance of the strip and, in particular, its 
supply and discharge, so that spot-welding tools of this kind 
are hardly usable in practice. It is only feasible by such ap- 
paratus to weld simple metal sheets. An application in spot- 
welding robots, particularly for the automotive industry, is, 
however, impossible, because this would require small, compact 
spot-welding tools . 

The invention is based on the object to provide a device for 
the protection of an electrode as well as a spot-welding tool of 
the initially defined kind, by which the wear of the electrode 
is strongly reduced. Another object of the invention consists in 
providing a high-quality welding joint and obtaining a positive 
adjacency of the workpieces to be welded, particularly metal 
sheets . 

The object of the invention, on the one hand, is solved in 
that the strip is comprised of at least two superimposed metal 
strips made of different materials. By selecting a suitable ma- 
terial combination, the optimum protection will be obtained for 
the respective welding, thus strongly reducing the wear of the 
electrode . 

In doing so, it is advantageous that the material of the 
metal strip facing the electrode during operation is matched to 
the material of the electrode and the material of the metal 
strip facing the workpiece, particularly metal sheet, during op- 
eration is matched to the material of the workpiece, particu- 
larly metal sheet, in terms of predetermined properties. The 
user may, thus, readily perform an adaptation of the materials 
of the electrode protection strip to the respectively associated 
material of the electrode and the workpiece, respectively. This 
very simple solution allows for a plurality of combinations of 
different strips to be realized by the user himself at extremely 
low storage expenditures, while obtaining an optimum welding 
quality. The user himself may select any strip combination by 
simply combining two strips of different materials, and he can 
use the same at once and rapidly carry out any adaptation. 

This material match may, for instance, be realized in that 
the material of the metal strip facing the electrode exhibits 
little tendency to adhering to the material of the electrode, 
and the material of the metal strip facing the workpiece exhib- 
its little tendency to adhering to the material of the work- 
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piece. Any adherence of the electrode to the protection strip, 
and of the protection strip to the workpiece, will thus be ef- 
fectively prevented. 

Another optimization will be feasible, if the material of 
the metal strip facing the electrode is selected from the group 
of ferrous metals, or an alloy having its main component selec- 
ted from the group of ferrous metals, and the material of the 
metal strip facing the workpiece to be welded, particularly met- 
al sheet, is made of copper or a copper alloy. 

According to a further characteristic feature of the inven- 
tion, it is provided that the material of the metal strip and, 
in particular, of the metal strip facing the electrode has a 
melting temperature of above 1000 °C and/or a conductivity of 
above 1 m/(QW) . 

In order to enable a simple combination of the protection 
strip comprised of at least two superimposed metal strips, and 
also ensure the displaceability of the metal strips relative to 
each other, it is provided that the metal strips of the elec- 
trode protection strip are exclusively positively connected with 
each other, without forming an integral joint. 

The individual metal strips can be connected by rabbeting, 
gluing, stamping or welding. The type of connection is selected 
as a function of the respective application. By providing also 
an integral joint such as, e.g., by gluing or welding, any mutu- 
al displacement of the metal strips will be prevented. This may 
be of advantage for various applications and, in addition, will 
facilitate the conveyance and guidance of the strip. 

According to a simple embodiment of the invention, the metal 
strips are superimposed in a congruent manner. 

For particular applications, it may be advantageous that the 
metal strips are arranged so as to be displaceable relative to 
each other. The displacement of the metal strips may be effected 
in different directions or in the same direction at different 
speeds . 

Furthermore, the object of the invention is also achieved by 
a spot-welding tool for the resistance welding of workpieces, 
particularly metal sheets, including at least one electrode, in 
which a pressure element for holding down the workpieces, par- 
ticularly metal sheets, is arranged on the electrode in the re- 
gion of the electrode cap to prevent, in particular, process- 
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dependent warping or arching of the workpieces, particularly 
metal sheets. By the arrangement of the pressure element, an ad- 
ditional pressure is exerted on the workpieces, particularly 
metal sheets, so as to cause not only a punctual application of 
pressure on the workpiece via the electrode and hence prevent 
the workpiece from arching. In addition, the electrode will, 
thus, be spared and its wear reduced. 

The object of the invention is, however, also achieved by a 
spot-welding tool for the resistance-welding of workpieces, par- 
ticularly metal sheets, including at least one electrode and a 
winding mechanism for winding and unwinding a strip for the pro- 
tection of said at least one electrode, in which a pressure ele- 
ment is arranged on the electrode in the region of the electrode 
cap, which pressure element includes a guide for the electrode 
protection strip and is connected with the electrode in a manner 
movable in the longitudinal direction thereof so as to place the 
strip in a spaced-apart relationship to the electrode. By lift- 
ing the electrode protection strip from the electrode, the 
former will no longer slide along the electrode during further 
movement, which helps to reduce the wear of the electrode. It 
has thereby become possible to do without expensive coatings on 
the electrode, and also on the electrode protection strip. A 
very compact spot-welding tool has thus been created, which can 
also be applied in welding robots and even manually operated 
welding tongs. The accessibility of such spot-welding devices 
including strips corresponds to the accessibility of spot-weld- 
ing tools having no strips. 

It is advantageous if the pressure element projects beyond 
the electrode in the state of relief, i.e., with the welding 
tongs opened. Thus, it will always be safeguarded that the strip 
for the protection of the electrode will not contact the elec- 
trode during conveyance. 

In an advantageous manner, means for the application of 
force on the pressure element are provided such that the pres- 
sure element exerts a pressure or force on the workpieces, par- 
ticularly metal sheets, during operation of the spot-welding • 
tool. Thus, no punctual application of force via the electrode 
but an application of force on several points or areas takes 
place, by which bending or arching of the workpieces is avoided. 
And this produces the positive adjacency of the workpieces, par- 
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ticularly metal sheets, during the welding procedure. 

The means for the application of force may be comprised of 
an elastic element such as, for instance, a spring or an adjust- 
ment means . 

Furthermore, means for the adjustment of the force exerted 
on the pressure element may be provided so as to enable the op- 
timum adaptation of the spot-welding tool to the respective re- 
quirements . 

If a supporting element is arranged on the electrode, which 
preferably includes guide channels for the reception of the 
strip, the optimum guidance of the strip along the spot-welding 
tool will be ensured while the structural dimensions of the 
spot-welding tool including the supply and discharge of the 
strip can be kept very small. 

If the guide of the strip within the pressure element is 
configured such that the strip for the protection of the elec- 
trodes projects beyond an end face of the pressure element, it 
will be ensured that only the strip will come to rest on the 
workpiece during pressing at the workpieces while avoiding any 
adherence to the workpiece, since the material of the metal 
strip contacting the workpiece is adapted to the same. 

According to a further characteristic feature of the inven- 
tion, the pressure element may be designed in the form of a met- 
al ring which, in an advantageous manner, has a lower electric 
conductivity than the electrode, or is arranged in an insulated 
manner, so that the electric current required for welding will 
not flow over the pressure element. 

In order to enable the optimum control of the welding pro- 
cedure, the pressure element may be designed as a sensor for the 
detection of the contact of the spot-welding tool with the work- 
piece, particular metal sheet. 

The object of the invention is also achieved by a resist- 
ance-welding method by which two workpieces, particularly metal 
sheets, are welded with each other using a spot-welding tool, 
wherein at least two electrodes are pressed against each other 
and powered with energy with the workpieces, particularly metal 
sheets, being interposed, and wherein the contact of the spot- 
welding tool with the workpiece is detected by an element, par- 
ticularly pressure element, movably arranged on an electrode and 
projecting beyond the electrode and, as such contact is detec- 



ted, the element is being displaced relative to the electrode 
until the electrode contacts the workpiece. It is ensured by 
these method steps that the spot-welding tool can be moved to 
the workpiece without entailing the risk of an electrode wear 
and is moved to the workpiece only a slight distance in front of 
the workpiece. 

In doing so, the detection of the contact of the element, 
particularly pressure element, with the workpiece can be real- 
ized using electric energy, by powering with electric energy the 
element or a strip for the protection of the electrodes guided 
therein . 

Alternatively, the detection of the contact of the element 
with the workpiece can also be effected mechanically, for in- 
stance, by the aid of a switch arranged on said element. 

In the following, the invention will be explained in more 
detail by way of exemplary embodiments. 

Fig. 1 shows a device for the protection of electrodes in a 
simplified, schematic illustration; 

Fig. 2 is a section through the protection device according 
to Fig. 1 along sectional line II-II; 

Fig. 3 is a schematic side view of an embodiment of a spot- 
welding tool; 

Fig. 4 shows a section through an embodiment of a spot-weld- 
ing tool in a simplified, schematic illustration; and 

Fig. 5 is a view on the spot-welding tool according to Fig. 
4 from the side of the workpiece. 

A strip 1 for the protection of electrodes during resist- 
ance-welding is illustrated in Figs. 1 and 2. 

The electrode-protection device employed comprises a strip 1 
formed by at least two superimposed metal strips 2, 3 made of 
different materials. The metal strips 2, 3 are preferably con- 
nected in an exclusively positive manner without forming an in- 
tegral joint. The connection of the metal strips 2, 3 may be 
realized by rabbeting, gluing, stamping or welding. In the exem- 
plary embodiment illustrated, a strip 1 connected by rabbeting 
is shown. What is essential is that the metal strips 2, 3 for 
resistance welding are superimposed in a simple manner, since 
this will enable an adaptation to the neighboring materials of 
the workpiece and the electrode. It goes without saying that it 
is also feasible to arrange the metal strips 2,3 in a relat- 
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ively displaceable manner with the metal strips 2, 3 being dis- 
placeable at different speeds after a resistance-welding pro- 
cess . 

Such strips 1 for the protection of electrodes 4 in practice 
are arranged between the electrode 4, particularly an electrode 
cap 5, and the surface of the workpieces to be welded, particu- 
larly metal sheets 6, 7, so as to be displaceable relative to 
the electrode 4, as is schematically illustrated in Fig. 3. In 
order to facilitate the guidance and handling of the strip 1, it 
is suitable to connect the metal strips 2 and 3 with each other. 
As already pointed out, there are basically several options to 
do that. The variant most suitable from technological and eco- 
nomical aspects is a mechanical connection of the metal strips 
2, 3, for instance, by rabbeting. In this case, preferably the 
softer one of the at least two materials is rabbeted around the 
lateral edges of the harder metal strip 2, as is apparent from 
Fig. 2. By such a non-integral joint of the metal strips 2, 3, 
the electrode protection strip will be prevented from deforming 
in an undesired manner despite the different expansion coeffi- 
cients of the different materials, which will consequently avoid 
problems in terms of strip guidance. Depending on the respective 
application of the invention and the materials to be welded, or 
the materials used for the metal strips 2, 3, it is feasible to 
set several welding spots on one and the same portion of the 
band 1 before the latter has to be moved on. 

The strip 1 enables the metal strip 2 facing the electrode 4 
to be tuned to the electrode material, and the metal strip 3 fa- 
cing the workpiece, particularly metal sheet 6 or 7, to be tuned 
to the material of the workpiece, particularly metal sheet 6 or 
7, to be welded. It is thereby possible to substantially enhance 
the welding quality and/or substantially extend the service 
lives of the electrodes 4 at low cost expenditures. Thus, it is, 
for instance, feasible to make the metal strip 2 facing the 
electrode 4 of a material having a low tendency to adhering to 
the material of the electrode 4, and the metal strip 3 facing 
the workpiece, particularly metal sheet 6, 7, of a material hav- 
ing a low tendency to adhering to the workpiece to be welded. In 
a preferred manner, the metal strip 2 facing the electrode 4 is 
comprised of a material selected from the group of ferrous 
metals, or an alloy having its main component selected from the 
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group of ferrous metals, and the metal strip 3 facing the work- 
piece to be welded, particularly metal sheet 6, 7, is made of 
copper or a copper alloy. 

When using a standard electrode 4 of copper or a copper al- 
loy and a coated high-strength steel sheet, it has turned out to 
be advantageous that the steel sheet is, for instance, used on 
the side facing the electrode 4 . The thickness of the metal 
strip 2 should preferably range between 0.05 mm and 0.15 mm. The 
high strength of the metal strip 2 of steel sheet will safeguard 
reliable conveyance. The metal strip 3 facing the workpiece to 
be welded, particularly metal sheet 6, 7, may, for instance, be 
made of pure copper. The thickness of the metal strip 3 is a 
function of the material and the material thickness of the work- 
piece to be welded, particularly metal sheet 6, 7, or of the 
welding parameters such as, for instance, current height or heat 
introduction, and should preferably range between 0.1 mm and 0.5 
mm. During the resistance-welding of workpieces, particularly 
metal sheets 6, 7, comprising coatings, such as, for instance, 
special workpieces with zinc layers optionally containing inor- 
ganic matter, there is a tendency of copper to enter into a 
chemical reaction with the coating. The use of a metal strip 3 
of copper is, thus, highly beneficial to such metal sheets, 
since it will guarantee clean and splash-free resistance-weld- 
ing . 

The most essential advantage in a resistance-welding process 
of this kind, using a strip 1 for the protection of the elec- 
trode 4 resides in that the strip 1 can be adapted to the vari- 
ous parameters that are essential to the resistance-welding 
process. In doing so, the materials of the superimposed metal 
strips 2, 3 are tuned to each other in a manner that it will, 
for instance, be possible to ensure a desired introduction of 
heat, which will influence the welding quality. It is, moreover, 
possible that the strip 1, particularly the metal strip 2 facing 
the electrode 4, has a melting temperature higher than 1000°C, 
or a conductivity higher than 1 m/ (Q*mm 2 ) , so as to prevent the 
strip 1 from adhering to the electrode 4 . By suitably varying 
the two metal strips 2, 3 in terms of material and thickness, 
the thermal economy of the welding process will be substantially 
influenced and improved. 

A particular advantage of such a strip 1 also resides, above 
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all, in that, due to the non-integral joint of the metal strips 
2, 3, i.e., the use of two independent metal strips 2, 3, the 
user will be able to produce such strips 1 by himself, thus 
providing optimum material combinations for the welding process 
envisaged . 

Figs. 3 to 5 depict a spot-welding tool 8 for the resist- 
ance-welding of metal sheets 6, 7 or structural components. In a 
preferred manner, the spot-welding tool 8 is used in combination 
with a winding mechanism (not illustrated) for winding and un- 
winding a strip 1 transversely contacting an electrode 4, 
preferably using a strip 1 as described by way of Figs. 1 and 2. 
It is, however, also possible to use with the welding tool 8 ac- 
cording to the invention only a one-piece strip 1 optionally in- 
cluding an alloyed-on layer, as known from the prior art . 

A pressure element 9 is arranged about the electrode 4 in 
the region of the electrode cap 5, or area 'of contact of the 
electrode 4 with the workpiece, particularly metal sheet 6, 7. 
The pressure element 9 is movably arranged on the electrode 4 
and exerts additional pressure on the workpiece. If the spot- 
welding tool 8 including the strip 1 is used, the pressure ele- 
ment 9 will preferably comprise a guide 10 for the strip 1, par- 
ticularly on its end face, wherein the pressure element 9 is 
configured to lift the strip 1 off the electrode 4 in a manner 
that the strip 1 is lifted from the electrode surface or elec- 
trode cap 5 by the pressure element 9 during or after the open- 
ing of welding tongs 11 as schematically indicated in Fig. 3, or 
a functionally similar apparatus. The guide 10 provided in the 
pressure element 9 is designed such that the strip 1 terminates 
level with an end face 12 of the pressure element 9. The guide 
provided in the pressure element 9 for the strip 1 may, of 
course, also be designed such that the strip 1 projects beyond 
the end face 12 of the pressure element 9. 

In the exemplary embodiment illustrated, the spot-welding 
tool 8 is comprised of an annular structure, wherein the pres- 
sure element 9 is comprised of a metal ring having a lower elec- 
tric conductivity than the electrode 4. The pressure element 9 
is arranged on the cylindrical electrode 4 in an axially dis- 
placeable manner. In the state of relief, i.e., with the welding 
tongs 11 opened, the pressure element 9 projects beyond the 
electrode 4. Furthermore, a supporting element 13 comprising 
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guide channels 14 for the reception of the strip 1 may be ar- 
ranged on the electrode 4. A means 15 for the application of 
force on the pressure element, particularly a spring member, may 
be arranged between the supporting element 13 and the pressure 
element 9, thus enabling a suitable pressure to be exerted on 
the pressure element 9 so as to displace the same along the 
electrode 4 . 

In the example illustrated, the pressure element 9, or strip 
guide, is pressed forward by an elastomer spring 16. Naturally, 
the pressure element 9 can also be actuated in another way, 
e.g., pneumatically, hydraulically or electrically. The pressure 
element 9 will, thus, exert a high pressure or force on the 
workpiece, particularly metal sheet 6, 7, if it is pressed 
against the workpiece, particularly metal sheet 6, 7, upon actu- 
ation of the welding tongs 11. As the welding tongs 11 are 
closed, the pressure element 9 is being pressed backward after 
having touched the workpiece, particularly metal sheet 6, 7, un- 
til the electrode 4, particularly the electrode cap 5, gets into 
contact with the sheet-metal surface 17 of the workpiece. As the 
tongs 11 are opened, the pressure element 9 is being pressed 
forward by the means 15 for the application of force, particu- 
larly elastomer spring 16 or other actuating means. Because of 
the deliberately produced tensile stress and the unavoidable 
stiffness of the strip 1, it is forcibly placed in a spaced- 
apart relationship to the electrode surface and, in particular, 
electrode cap 5 . 

The pressure element 9, during the welding process, thus 
partially exerts a pressure on the sheet-metal surface 17 lying 
close to the welding zone and thereby prevents the two work- 
pieces, particularly metal sheets 6, 7 from opening, which usu- 
ally happens in spot-welding processes. The reason why this 
happens in resistance-welding methods known from the prior art 
is that heat and a punctual pressure are applied on the work- 
pieces, particularly metal sheets 6, 7 , via the electrodes 4 
during the welding process, which lead to local expansions of 
the workpieces to be welded, particularly metal sheets 6, 7, 
thus causing spot-welded workpieces, particularly metal sheets 
6, 7, to exhibit a tendency to distortion/deformation, i.e., 
causing the metal sheets 6, 7 to move away from each other or 
bend up and form a gap between them. This is prevented by the 



- 12 - 

special design of the spot-welding tool 8 according to the in- 
vention, since an accordingly high pressure is exerted on the 
surfaces 17 of the metal sheets 6, 7 not only by the electrode 
4, but also by the pressure element 9, whereby unfavorable ef- 
fects will be avoided in a simple manner. 

On account of the additional force applied by the pressure 
element 9 on the workpiece, or metal sheet 6, 7 , it is thus en- 
sured that the process-dependent bending or warping of the metal 
sheets 6, 7 will be prevented because of an appropriate pressure 
being simultaneously exerted on the workpiece, or metal sheet 6, 
7, by the electrode 4 and the pressure element 9. With the ap- 
propriate configuration of the force application means 15, it 
is, of course, possible to adjust the pressure or force applied 
by the pressure element 9 on the workpiece, particularly metal 
sheet 6, 7. 

During or upon lifting of the electrode 4 from the work- 
piece, particularly metal sheet 6, 7, the optional strip 1 is 
forcibly lifted off the spot-welding electrode 8, preferably 
mechanically by the force application means 15. This helps to 
reduce the force required for moving on the strip 1 and avoid 
subsequent tearing of the strip. Thereby, the reliability of the 
device and welding process, respectively, will be guaranteed. In 
this respect, it has turned out to be of great advantage to lift 
the strip 1 off the electrode surface or electrode cap 5 after 
every welding spot. Hence result several advantages. Since the 
strip 1 is lifted prior to its displacement, the electrode 4 
will be spared accordingly and not worn by the strip 1 drawn 
over it. The electrode 4 will, thus, keep its form over an ex- 
tended period of time, and any adherence of the strip 1 to the 
electrode 4 will be prevented even if the same strip portion is 
welded several times. Thus, the reliability of the entire appar- 
atus and welding process, respectively, is strongly enhanced, 
since strip tears are avoided, particularly by the reduced fric- 
tion and the reduced transport power required. The same site of 
the strip 1 can, therefore, be used several times without any 
risk of the strip 1 adhering to the electrode surface or elec- 
trode cap 5, or welding therewith, whereby considerable strip 
quantities can be saved. 

It is, furthermore, feasible to design the pressure element 
9 as a sensor for the detection of a contact between the spot- 
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welding tool 8 and the workpiece, particularly metal sheet 6, 7. 
In this case, the contact with the workpiece is recognized via 
the pressure element 9. After this, appropriate control cycles 
can be initiated. In doing so, it is feasible to use the spot- 
welding tool 8 with or without the strip 1 . 

To this end, the pressure element 9 is powered with electric 
energy and, in particular, a voltage potential with the counter 
potential being applied at the workpiece. If the pressure ele- 
ment 9 contacts the surface of the workpiece, or the surface 17 
of the metal sheet, the circuit will be closed. By the appropri- 
ate evaluation by the aid of a control means (not illustrated) , 
it can, thus, be recognized that a contact between the pressure 
element 9 and the workpiece has taken place. The control means 
will then trigger different method cycles. 

The automatic recognition of the pressure element 9 touching 
the workpiece has rendered feasible the optimization of the 
closing procedure of the welding tongs 11. It is, for instance, 
feasible to initially carry out a rapid closing procedure upon 
activation of the welding tongs 11, until contacting of the 
workpiece has occurred, whereupon a lower-speed closing proced- 
ure just for building up the welding pressure will follow. This 
has the advantage that no abrupt exertion of force on the work- 
pieces, particularly metal sheets 6, 7, will take place and the 
risk of a distortion of the metal sheets 6, 7 will be avoided. 
Also is the closing procedure highly accelerated by such a mode 
of procedure, since the welding tongs 11 can at first be closed 
at a high speed, with a slower closing procedure being only 
started after contacting, whereas the welding tongs 11 in the 
system known from the prior art are closed at a low speed 
already from a previously programmed tong position naturally in- 
cluding safety distances, in order to avoid sudden actions of 
force. An optimized closing procedure is, thus, achieved. 

The pressure element 9 can be arranged on the electrode 4 in 
an insulated manner. This allows for the use of a power circuit 
separated from the welding power circuit, and the optimum con- 
trol of the current source not illustrated. 

Yet, touching or contacting can also be recognized mechanic- 
ally, in which case the pressure element 9 is connected with a 
switching element in a manner that the switching element is ac- 
tivated by a displacement of the pressure element 9, thus initi- 
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ating control procedures, and the control means is, in turn, 
able to evaluate the contacting of the surfaces 17 of the work- 
piece or metal sheet by the activation of the switching element. 



